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Disclaimer

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither
the United States Government nor any agency thereof, nor The Regents of the
University of California, nor any of their employees, makes any warranty, express or
implied, or assumes any legal responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by its trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its endorsement, recommendation,
or favoring by the United States Government or any agency thereof, or The Regents of
the University of California. The views and opinions of authors expressed herein do
not necessarily state or reflect those of the United States Government or any agency
thereof, or The Regents of the University of California.

Ernest Orlando Lawrence Berkeley National Laboratory is an equal opportunity
employer.
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SONGS San Onofre Nuclear Generating Station
SPP Southwest Power Pool
SSG-WI Seams Steering Group of the Western Interconnection
SWAT Southwest Area Transmission
TWE&GS  TransWest Express and Gateway South
WGA Western Governors Association
WinDS Wind Deployment System

vi



Rocky Mountain Power

Exhibit UIEC- (DEP-SR1)
Docket No. 10-035-124

Witness: Dennis E. Peseau

Executive Summary

Overview

The rapid development of wind power that the United States has experienced over the last
several years has been coupled with a growing concern that wind development will require
substantial additions to the nation’s transmission infrastructure. Transmission is particularly

~ important for wind power due to the locational dependence of wind resources, the relatively low
capacity factor of wind plants, and the mismatch between the short lead time to build a new wind
project and the longer lead time often needed to plan, permit, and construct transmission.

It is clear that institutional issues related to transmission planning, siting, and cost allocation will
pose major obstacles to accelerated wind power deployment, but also of concern is the potential
cost of this infrastructure build out. Simply put, how much extra cost will society bear to deliver
wind power to load centers? Without an answer to this question, there can be no consensus on
whether or not the cost of developing transmission for wind will be a major barrier to further
wind deployment, or whether the institutional barriers to transmission expansion are likely to be
of more immediate concern.

Objectives and Methbdology

In this report, we review a sample of 40 detailed transmission studies that have included wind
power. These studies cover a broad geographic area, and were completed from 2001-2008. Our
primary goal in reviewing these studies is to develop a better understanding of the transmission
costs needed to access growing quantities of wind generation. A secondary goal is to gain a
better appreciation of the differences in transmission planning approaches in order to identify

- those methodologies that seem most able to estimate the incremental transmission costs
associated with wind development. Finally, we hope that the resulting dataset and discussion
might be used to inform the assumptions, methods, and results of higher-level assessment models
that are sometimes used to estimate the cost of wind deployment (e.g. NEMS and WinDS).

The authors and general location of the 40 detailed transmission studies included in our review
are illustrated in Figure ES-1. As discussed in the body of the report, these studies vary
considerably in scope, authorship, objectives, methodology, and tools. Though we recognize this
diversity and are cognizant that comparisons among these studies are therefore somewhat
inappropriate, we nonetheless emphasize such simple comparisons in this report. We do so in
order to improve our understanding of the range of transmission costs needed to access greater
quantities of wind, and to highlight some of the drivers of those costs. In so domg, we gloss over
many important details and differences among the studies in our sample

In emphasizing simple comparisons, our analysis focuses primarily on the unit cost of
transmission implied by each of the studies. The unit cost of transmission for wind in $/kW
terms on a capacity-weighted basis is estimated by simply dividing the total transmission cost in
a study by the total amount of incremental generation capacity (wind and non-wind) modeled in
that study. In so doing, this metric assumes that within any individual study all incremental

4830-0889-2169.1 vil



Rocky Mountain Power

Exhibit UIEC- (DEP-SR1)
Docket No. 10-035-124

Witness: Dennis E. Peseau

generation capacity imposes transmission costs in proportion to its nameplate capacity rating.
The limitations to this approach are described in some detail in the body of the report.
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Figure ES- 1. General Geographic Location of Transmission Studies in Sample

Results and Findings

The resulting unit cost of transmission for wind for our sample of studies is shown in Figure ES-
2 and 3, in $/kW-wind terms and $/MWh-wind terms respectively, sorted by increasing unit
costs. In cases where a study-scenario involved multiple generation technologies, the total
transmission cost of that scenario was allocated to wind on a capacity-weighted basis in both
figures. The total amount of incremental wind capacity analyzed by each study scenario (“wind
analyzed”), or the total incremental generation capacity in cases when it is not clear what portion
of the new capacity is wind (“total analyzed™), is illustrated on the top axis of the figures. As
shown, those study-scenarios in our sample that specifically analyze wind power capacity do so
with wind additions that range from as little as 63 MW to as much as 236 GW.
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